Introduction
There is a long tradition stretching back into the 19th century of implicitly assuming a relationship between language change and child language acquisition in the notion of "reanalysis" 1 .
Recently, studies such as Yang (2000) have developed formal models of language acquisition and expanded them to model how new syntactic variants can arise among children and be maintained in adult speech communities, formalizing the notion of "grammar competition" Kroch (1989) . However, there have been very few empirical studies of language acquisition that can be linked to specific, well-documented cases of grammatical change.
This chapter investigates the relationship between acquisition and change in a study of a major phrase structure change in the history of Yiddish, the change in the structure of TP from a German-like Tense-final grammar to its modern Tense-medial grammar (Santorini 1992 (Santorini , 1993 . In particular, this study will ask: was the direction of this change predetermined? Additionally, this paper explores the question of exactly what parameter was changing when the position of the tensed verb changed in the history of Yiddish, and I will suggest that an antisymmetric approach to head-finality allows for a more precise understanding of how this historical change took place.
The rest of the chapter is organized as follows. In the section below I briefly summarize the historical change in Yiddish phrase structure that is under discussion, and frame the problem it poses for acquisition in terms of Yang (2000) 
4.1
Yiddish and Yang's acquisition model
As Santorini (1992) and Santorini (1993) showed, Yiddish gradually changed from a Tense-final language, like modern German or Dutch, into a Tense-medial language (or, a left-headed TP language, under classical X-bar theoretic assumptions) roughly between the years 1400-1800. After the change was initiated, Tense-medial TPs were introduced into the Yiddish speech community, and a period of variation began during which there was a mixture of both phrase structures in the speech community. That is simply another way of saying that while the change was underway, there was a state of "grammar competition" among Yiddish speakers (in the sense of Kroch 1989 and much subsequent work): there were both Tense-final and Tense-medial TPs evident in the performance of the community and produced by individual speakers, who could alternate between the two structures even from sentence to sentence within the same text (see Santorini 1992, where this fact is established beyond doubt).
Ultimately, the frequency of Tense-medial TPs advanced at the expense of the older Tense-final system, until this natural evolutionary process resulted in the uniformly Tense-medial modern Yiddish. Under a classical X-bar phrase structure (where headedness is a matter of linearization in accordance with a "head parameter" setting), this would mean that Yiddish changed from 1 to 2 below. Note that I will be assuming this classical, non-Kaynian (Kayne 1994, inter alia) view of head-initial and head-final phrase structure for the first three sections of this paper; this view will be revised in section 4.5.
(1)
Tense
(2 First, given a mixture of 2 grammars in the input to the learner, G 1 and G 2 , a child is expected to learn both grammars;
this is simply another way of defining "grammar competition", and it is the situation that santorini1992 observed in the intraspeaker variation of Yiddish speakers during the period of variation (see also Kroch 1989; Pintzuk 1991; Kroch 1994 , and many studies building on those foundational studies). In acquiring the two grammars, the hypothetical child assigns some probability (weight) to each, and then continue to update these weights dynamically throughout the learning process, depending on the input data the child is exposed to in the speech community. Both grammars G 1 and G 2 generate some sentences that unambiguously identify them to the learner; if they did not, then the learner would not be able to know in the first place that both G 1 and G 2 are present. However, the two grammars most likely also generate some ambiguous sentences, sentences which could be the product of either grammar; e.g.
an OV grammar and a VO grammar will both generate some short intransitive sentences of the form "The dog barked", and these sentences will be string-wise identical no matter which of the two grammars generated them.
Yang's model states that when the child hears a sentence,
she picks a grammar to analyze the sentence, choosing blindly based only on the preexisting weights associated with each grammar (i.e. the weights based on sentences the child heard prior to the current one). If the child hears an unambiguous sentence, e.g. only G1 could have produced the sentence, then if the child picked G 1 beforehand and used it to try to analyze the sentence, G 1 will be rewarded; otherwise, G 2 will be punished and G 1 will be indirectly rewarded. Either way, G1 ends up with an augmented weight. However, if the child encounters an ambiguous input, i.e. either G 1 or G 2 , can analyze the string the child hears, then the child will reward whichever grammar she happened to be using at the time.
Ultimately, as the task is iterated many times, the child will end up assigning a higher probability at the end of the learning to the grammar that was most successful in analyzing unambiguous inputs. And, of course, this process can be iterated over a number of generations of learners as well, so the winner of a diachronic competition between two grammars over a long period of history will also be the one that can analyze the most unambiguous sentences in the input to learning. This is the same thing as saying that the most successful grammar is the one which generates the highest frequency of unambiguous outputs. When the learning process is iterated over a number of generations, the first generation of learners becomes the second generation's parents (or adult speech community, more generally) and determines the composition of the linguistic input to the second generation's learning. The grammar which can analyze the most unambiguous inputs, from the learner's perspective, is by definition also the one producing the most unambiguous outputs, from the adult speaker's perspective. As the weights are updated over and over again by the learner and, by extension, generations of learners using G 1 and G 2 alternately to analyze the outputs of G 1 and G 2 in the ambient linguistic environment, the grammar which produces more unambiguous sentences of its own type will have its weight augmented more often. Yang (2000) also shows mathematically that the proportion of unambiguous sentences a grammar generates is decisive even independently of the initial weights of G 1 and G 2 and the initial frequencies of G 1 and G 2 in the linguistic environment when the learning process begins. Thus, even if a given grammar begins as an extreme minority variant, if it is detectable to the learner at all, it will eventually win out over the majority variant if it generates/analyzes a higher proportion of unambiguous sentences of its own type than its competitor does.
In selectional, evolutionary terms, each grammar has a "fitness" which determines how likely it is to "reproduce" itself in a given learner's probability weights and in the acquisition process of future generations of learners:
Fitness(G) = proportion of unambiguously "G" clauses it generates out of all the clauses it generates.
If a grammar, G 1 , has a higher fitness than another grammar, G 2 , i.e. it generates more unambiguous clauses which signal, "I'm a G 1 clause", then G 1 has an "advantage" over G 2 :
Yang argues that if Fitness(G 1 ) > Fitness(G 2 ), then G1 must win in the long run (and vice-versa). Thus the outcome of any syntactic change is entirely fixed, once the change begins.
The goal of the remainder of the paper is to test the model in Yang (2000) against the empirical facts of the Yiddish change in the position of Tense, and make sense of the results of this experiment. We already know the result of the change:
the Tense-medial (left-headed Tense) grammar won out and became the modern language. So, reasoning backwards, Yang's model hypothesizes that the Tense-final grammar was less fit than the Tense-medial grammar; the Tense-medial grammar should generate a higher proportion of unambiguously Tense-medial sentences than the Tense-final grammar generates of unambiguously Tense-final sentences. As we will see in the next section, under standard definitions of the two grammars, this prediction is not borne out.
A Hypothetical Early Yiddish Learner
We can test the hypothesis from Yang's learning model using a In addition to subordinate clauses with the above diagnostic elements, here is a great deal of ambiguous data in the Early Yiddish written record, and so presumably, also in the input to the hypothetical learner of Early Yiddish. In fact, the majority of clauses in the corpus are ambiguous with respect to the Tense-medial/Tense-final parameter. Some of these are ambiguous because there is simply not enough material available in the clause to diagnose the underlying structure, such as intransitive clauses containing only a Subject and finite lexical verb. In other cases, clauses with more material are nonetheless amenable to more than one analysis in In this way, many very frequent strings in the corpus provide no evidence to the learner as to whether the target language is Tense-medial or Tense-final; e.g., the configuration 2. There is some inherent (UG or processing) bias in favor of Tense-Medial (or left-headedness generally), which causes learners to reward that grammar more when it analyzes a sentence.
3. I have not grouped the data in a way that accurately represents how the competition was actually perceived by the learner.
The first possibility would reject a model which is simple an adaptation of a very simple and well-established model of statistical learning. The second possibility is a serious one, but it is not clear how to explore it in the context of the present study. Therefore, I will adopt the third hypothesis for the time-being as it is the most restrictive one, and argue that it leads to a reasonable analysis of the historical Yiddish case as well as a productive line of research in general.
4.3
The Acquisition of Modern German Fritzenschaft et al. (1990) and Gawlitzek-Maiwald (1997) show that children acquiring German make a variety of errors in both matrix and subordinate clause syntax on the way to their ultimately successful acquisition of the target grammar.
In particular, they record acquisition errors in which the children produce what appear to be Tense-medial subordinate clauses; they produce subordinate clauses containing unambiguous diagnostics for Tense-medial of the type that occur in the modern Yiddish Tense-medial grammar, and were not available in Yiddish before that grammar was innovated.
The sentences shown below were uttered by children acquiring Gawlitzek-Maiwald 1997, 137)
In 17 above, the finite verb has moved leftward across the negation net, leaving it to the right in the modern Yiddish order. Similarly, the weak pronoun sich appears to the right of the finite verb in 18, which is another of the Tense-medial diagnostics I enumerated in the section above. Note that the overt complementizer dass in 17 and the overt subordinator wenn in 18 show that these contexts are clearly embedded and make it less likely that the verb movement in these clauses is due to embedded V-to-C movement (i.e. CP-recursion).
Penner (1990) Like the sentences from the child Benny above, these two subordinate clauses from two different acquirers of Bernese Swiss contain the unambiguous diagnostics for Tense-medial of post-tensed-verb negation and weak object pronoun.
Additionally, 19 is the clearest example of Tense-medial of all since relative clauses are a well-established non-CP-recursion environment across Germanic, and so the tensed verb must have moved to a lower head than C here (Iatridou and Kroch 1992) .
In addition, Penner (1990) makes the second observation which relates directly to the study of Early Yiddish: he finds that learners of Swiss German are slower to acquire the target syntax of their variety than are learners of standard German, and he suggests that this is due to the frequent use of the VPR construction in adult Bernese Swiss German, which obscures the Tense-final grammar for the children. In fact, it may be no coincidence that most of the Tense-medial subordinate clauses cited in Fritzenschaft et al. (1990) and Gawlitzek-Maiwald (1997) come from the child Benny, who has a Swabian mother, and so is likely to have been exposed to the VPR orders that are common throughout the Southern varieties of German (including Swiss varieties). The idea that VPR slows down the acquisition of Tense-final, coupled with the fact that children exposed to VPR sometimes innovate a Tense-medial grammar, suggests that children do not interpret VPR as a mere variant of Tense-final. They may be positing a relationship between VPR and Tense-medial which has the following result: if the children happen to entertain the hypothesis that they should acquire a Tense-medial grammar, they do not consider VPR clauses in the input as counting against this hypothesis. Or, possibly, these clauses even reinforce the Tense-medial hypothesis. In either case, the presence of VPR in the input would slow the acquisition of Tense-final, as Penner found, because it would take longer for the children to reject their Tense-medial hypothesis under either scenario.
The results from German acquisition prompt a possible answer to the paradox of the Yiddish historical development. If children acquiring German do not straightforwardly count VPR clauses as Tense-final, then the hypothetical acquirer of early Yiddish would also have difficulty doing so. This is especially plausible given that the acquirers of Early Yiddish were also confronted with actual positive evidence for a Tense-medial grammar, unlike the acquirers of modern German: the goal of the German and Swiss children is to reject the Tense-medial hypothesis, while the Yiddish speaking children had the more subtle task of correctly acquiring the frequencies of two competing grammars, once the Tense-medial grammar had attained any appreciable frequency in the population.
A Kaynian Solution to the Puzzle
The solution to the problem posed at the end of section 4. If studies such as Biberauer (2003) On the other hand, these clauses provide evidence that more structure should appear preceding the finite verb than the 
Directions for Further Research and Conclusions
In this paper I have presented the change in the position of This study has shown that the study of language change, language acquisition, and a careful understanding of the linguistic structures involved in variation can interact to inform each other in the development and testing of precise quantitative hypotheses. While there is clearly much more work to be done in relating the acquisition of syntactic variants to morphosyntactic change, it is my hope that the approach taken in this paper will be found useful in future quantitative studies of this relationship. Notes 1 I would like to particularly thank Charles Yang for helping me to think about change in terms of acquisition in general, as well as for a number of helpful discussions regarding this paper.
Beatrice Santorini and Anthony Kroch were also particularly helpful in working out the ideas in this paper and in interpreting the Early Yiddish data. I would also like to thank all of the attendees of DIGS XI at Unicamp, and one anonymous reviewer, for many helpful questions and comments. I would also like to acknowledge support for this work from NSF grant OISE-0853114. All errors are, of course, my own.
is 100% Tense-final. However, any error in this regard would only artificially inflate the estimated frequency of ambiguous clauses generated by the Tense-final grammar (because some truly Tense-medial clauses would be incorrectly counted as ambiguous Tense-final clauses). However, this potential error is not problematic to the argument or results presented in the rest of the paper: as you will see below, it would only strengthen the main result of the paper if we corrected the estimated frequency of ambiguous clauses downward for the Tense-final grammar.
3 Certain elements that were borrowed from Hebrew and form predicates when combined with German light verbs, such as khasone hobn (= "to get married", lit. "marriage have") or moykhel zeyn (= "to forgive", lit. "forgive be"). These have the syntax of native Germanic particles in Yiddish; see Santorini (1989) , Santorini (1992) 4 With the exception of Stylistic Fronting in languages like Icelandic. I do not pursue this point further here, since there is no clear evidence for SF in the history of Yiddish and V > Finite-Aux orders do not persist into the modern Yiddish period. However, it is worth noting that SF may in fact arise from a change from Tense-final to Tense-medial in the modern languages that exhibit it, which have arguably undergone such a change.
5 The "CP-recursion" row refers to clear embedded V-to-C movement, which will always be ambiguous between Tense-final and Tense-medial. The cases counted in this row are embedded contexts in which some non-subject XP has been topicalized and
